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This invention relates to automatic starting
mechanism for internal combustion engines and
more particularly to controlling means therefor.

Automatic starting mechanisms for internal

combustion engines which depend entirely on the -
current from an engine-driven generator t{o pre-

vent undesired actuation of the starting mecha-
nism are in general satisfactory due to the re-

- liability of generators as now constructed and due

10

further to the fact that it is readily possible to

- construct a mechanism so that an extremely
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20

feeble generator current will hold out the start-
Ing mechanism in the proper manner. It may
happen in some installations, however, that the
generator becomes entirely inoperative and al-
lows the starting mechanism to be actuated while
the engine is in operation; moreover, the gen-
erator is usually ineffective to prevent actuation
of the starting mechanism when the engine is
rotating backward as in case of back-fire.

It is an cbhiect of the present invention, there-
fore, to provide s novel device in connection with

S automatic starfing mechanism which prevents
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actuation of the starting mechanism when the en-

. gine is rotating either forward or backward.
It is another object of the invention to provide

such a device which may be used independently of
the engine generator or in conjunction therewith.,

it is a further ovject to provide such a device
which is relieble and efficient, ecunomical to
manufacture, and which mayv be readily installed
and used in conjunctioen with commercial types of
autematic starting mechanism.

Purther poniecits and advantages will be ap-

. ‘parent to those skilled in this art from the foi-
- lowing deseription faxen in connection with the

accompanying drawings in which:

®g. 1 is 2 semi-dlagrammatic illustration ef
one nreferred form of the invention shown in con-

neetmn with a commercial term. of automatic
- starting mechanism:

Pig, 2 is o similay iilustration of g second em-
bodiment of the invention s used in connection
with an ordinsry starter switch relay construc-

tion, showing in full lines Thie parts in normal

Inoperative position and showing in dotted lines
the positions assiimed during the starting opera-
tion;

g, & is & view similar to g, 2, showing the
parts in the positions ﬂ,ssumed under running
cenditions: -

. Pig. 4 15 o similar view shewmg the pesitions
of the paris during back-firing of the engine; and
- Pig. B is a similar view of 3 third embodiment

 of the invention showing the parts in normal in-

- operanive pesitiem
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Referring first to Fig. 1 of the drawmgs there is
iijustrated an electrical starting system for a con-

ventionai four-cycie internal combustiion engine,
riot shown, comprising a battery 1, grounded at 2

18 is actuated by a coil 2f.

(Cl, 290—38)

and connected by means of a lead 3 to an auto-
- matic starting mechanism indicated generally at
4, The automatic starting mechanism includes a

startiag switch 5 which is arranged to connect

the lead 3 to a lead 6 which is attached to the

starting motor SM, the opposite terminal of

which is grounded as at 1, thus completing the

starting circuit.
‘The starting switch 9 is arranged to be Operated

by a solenoid 8 which is energized by a control

circuit from the battery t through an ignition
switch 9, leads {1 and 12, lead 13, fixed contact 14,
movable contact 15 and spring strip 16 which is
grounded at i7. Closure of the control circuit

thus causes the starting switch 5 to actuate the
starting motor and cause the engine to be cranked.

‘The control circuit is arranged to be opened by

a lever 18 which bends back the spring strip 18

o] S

10

to open contacts {4, i5 when a solenoid plunger -

The plunger 18 is
retained in its retracted position during normal
operation of the engine by a coil 22 which is

- energized from the generator G by a lead 23, the
- gpposite end of said coil being grounded at 24.

- According tc the present invention, means are

provided for preventing operation of the starting

mechanism when the engine is rofating either
forward or backward, this means taking the
form of a controlling device indicated generally
by numeral 25 and comprising a cylindrical cham-

ber 26 having an extension 21 threaded into an

element cof the engine intake system such as the
intake manifoid 28. A diaphragm or piston mem-

20 -
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ber 29 is mounted for reciprocation in the cham-

ber 26 under the action of pressure or vacuum -
- transmitied from the intake manifold 28 through
2 passage 3¢ in the extension 271. The diaphragm
28 is arranged o operate a switch member in such
manner that when the diaphragm is subjected to

eithier pressure or vacuum from the intake mani-

fcld the swiitch member will be moved to open
position, but will resume its closed position as

soon &s the pressure or vacuum is relegsed. As
here shown, this switch member is in the form
of an msuiated conducting member 32 adapted
tor bridge o pzir of spring-oressed contacts 33

and 34 when in normal position as defined by -

springsd$anddbiocated on opposite sides thereof.
The switeh member 32 is connected to the dia-
phiragm 2§ by a suitable rigid coupling member
such as indicated at 37 whereby motion of the
diaphragm in either direction causes the mem-

ber ¢4 to gisengage irom the contacts 33 and 34,

Contacts 3 and 34 are connected regpectively

to the leads [f and {2 of the control circuit
- whereby the controi eircuit is completed through.

30

the control c’iewce 25 when the switch member o

32 is in normal position,
In the operation of this device, starting with the

‘parts in the positions shown in Fig. 1, closure 69




2 B
of the ignition switch 9 completes the control

. circuit whereby the starting switch 5 is clesed

10

and the engine is cranked by the starting motor
SM. When the engine starts, a vacuum is cre-

“ated in the intake manifold 28 which is trans-

mitted by the passage 31 to the chamber 26 and
causes the diaphragm 28 to move the switch
member 32 to the left, disengaging the contacts
33 and 34 and thus opening the control circuit
and maintaining sald circuit open as long as the

~ engine is in operation. Should the engine back-

fire, & pressure is immediately created in the in-
take manifold 28 which causes actuation of the

~~ diaphragm 29 to the right, thus causing the

16

switch member 32 to disengage contacts 33 and

- 34 and maintain the control circuit open as long

20

~as rearward rotation of the engine persists. As
- Soon as rotation of the engine ceases, the springs -

38 or 36 return the switch member 32 to its nor-
mal position, thus again completing the control

- circuit and causing the engine to-be cranked.

~ In as much as it is desirable to maintain proper
contact between the switch member 32 and the

contacts 33 and 34 during cranking, the spring
38 is arranged as illustrated to be sufficiently stiff
to prevent the vacuum caused in the intake mani-

fold due to the cranking operation from moving

the switch member 32. This vacuum during
cranking is of course less than that during run-

ning since the throttle is partially open during

cranking and the rotation is slower than norma.l
idling speed. S8ince it is desirable that the switch
member 32 be moved readily in case of back-fire.

- to its open position, the spring 36 is only made

sufficiently strong to return the switch member

32 to its closed position when the intake pres-

sure has been dissipated.

It will be understood that the operation of
the controlling device 25 in this embodiment of
the invention is supplemental to the various con-

trolling features of the sutomatic starting

mechanism 4 which operate in their usual man-
ner to.control. the starting mechanism in con-

" junction with the controlling device 25.

45
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In Figs. 2, 3 and 4 of the drawings there is
illustrated a second embodiment of the inven-
tion In which provision is made for a somewhat
mmore positive control of the starting mechanism

by the intake vacuum and pressure, and an
added provision is included for introducing a

time delay after the dissipation of the pressure
in the intake manifold before the reactuation of
the starting mechanism, in order to insure that
the engine comes completely to rest after a
back-fire before recranking thereof can take
place.
indicated generally-at 38 comprises a cylindrical

- chamber 39 having an extension 41 threaded in

60

& member of the intake system of the engine
such as the intake manifold 28. e

- A piston member 42 is slidably mounted in
the chamber 39 and actuates a controlling switch
member 43 by means of a rigid connnection 44.

Switch member 48 is arranged to bridge contacts

45 and 46 when in normal position as main-
tained by springs 47 and 48.

In this embodiment of the invention the con-

- trolling device 38 is arranged to actuate a start-

Ing switch 48 by means of a solenoid 51. For
this purpose the controlling device 38 is included
In a control circuit from battery | through ig-
nition switch 9, lead 52 connected to contact 43
and lead 53 connected to contact 48 and solenoid

51, the latter being grounded at 54. Energiza-

tion of - solem;iid 91 causes closure of starting

As here shown, the control mechanism -
- ing mechanism.

2,125,379

switch 49 which completes the starting circuit
from battery { thrbugh leads 55 and 58 to the
starting motor SM which is.grounded at 8.

- Piston 42 is provided with a circumferential

groove 88 which normally registers with a port

9 having an adjustable bleeder opening as indi-

cated at 61. The piston is further provided with
an opening 62 from the groove 88 into the in-
terior of the chamber 39 on the side of the piston
toward the intake manifold 28.

A check valve 83 is placed in the extension &4

and arranged to allow gas under pressure from .
the intake manifold to pass freely to the chamber

39 but to prevent escape of such gas from said
chamber. An -adjustable by-pass 84 is provided
for allowing the escape of gas from the cham-
ber 39 into the intake manifold 28.

In the operation of this form of the invention,
starting with the parts as shown in Fig. 2, clo-
sure of the ignition switch 9 causes energization
of solenoid §f to close-the starting switch 4$
and causes cranking to take place. During crank-
ing, check valve 63 is closed, and the intake vac-
uum is effective only through the by-pass 64.
The bleeder opening 61 is so adjusted that afr
can enter the chamber 39 with sufficient freedom
to prevent the creation of & vacuum in said
chamber great enough to actuate the switch
member 43. When the engine starts, the intake
vacuum 1is increased whereby a vacuum is cre-
ated in the chamber 39 sufficient to move the
piston to the left and break the contro! circuit.
At this time, the skirt of the piston 42 moves to

‘close the port §9 as shown in Fig. 3 of the draw-

ings, wnereby the bleeder opening §1 is closed
and & very slight vacuum from the intake mani-
fold is sufficient to retain the piston in such po-

- sitlon, whereby the control circuit is held open

as long as there is an appreciable vacuum in the
intake manifold.

When the engine back-fires, the pressure cre~-

ated in the intake manifold is admitted instant-

ly to the chamber 39 through check valve 83 as

shown in Fig. 4 of the drawings, thus opening
45

the controlling circuit and closing the port 59
by means of the skirt of the piston. When an
equilibrium has been established between the
chamber 39 and the intake manifold 28, check
valve 83 closes, and when the back-firing ceases,

~the pressure in the chgmber 39 is trapped there-
in and compelled to escape through the adjust-

able by-pass 64. 'This by-pass is o adjusted as
to establish a suitable time delay before al-

lowing the piston 42 to return to its ncrmal po-

sition ‘whereby the engine is allowed to come

completely to rest before reactuation of the start-

In Fig. 5 there is illustrated a third embodiment

of the invention which provides tor a time delay

before reactuation of the starting mechanism

‘after either forward or rearward rotation of the
engine. As there shown, a control device 68 is

provided with a slidable piston 66 arranged to
actuate & switch member 67 forming the ground
connection of a control circuit for the starting

‘relay 88,

The control device 63 is connected to the intake
manifold 28 by an inlet 6% opening through a
port TI normally registering with a groove 12 of
the.piston, and by an adjustable by-pass 13. The

Inlet 68 is provided with a check valve 14 open-

ing toward the control device. An adjustable

‘bleeder opening 1% is provided also in registry
with the normal position of the groove 12 of the

1(

1

of)
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piston, and ports 16 are provided for connecting 75
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salid gmmve mm the Intertor @f the @@mrmﬁmg
Qaviees, |

The @":aemm@n of this em L@M@Jmmﬁ of the invern-
miler $o that Mlustrated in Figs. 3, 3 and
& of th@ drawings eneept that since the inlel 89
of the control deviee apens through the port 74,
the intake Wikl be eul off by the gkirs of the piston
when the piston is moved from its normai posi-
tion in @i‘ her vestion, Thus, when the pision
has been moved elthier 'an vaoanrn eaused hy nor-
meat mmmm aof the engine or by pressurs calsed
hy hack-firing thereof, the only connesiisn -
twreen the sontrelling device and the Infake meani.

 fold 15 through the sdjustable by-pass 78. Ti is

15

-ments are possible and Gl
‘the construciion and erra gmxwm &8 the pwts_
spivrit of the

ohvious therefore that the return ¢f the pision
its normeal position is delayed for the length of

SSime neesssary tor the pressure ar vacuitm i the
controlling device to escape through said b?mlﬁlfﬁ:aﬁ,

thus allowing the engite to come ¢ rest befome
the reactuadion of the starting medhonisn.
Althougly serials crnbodiments of the nven

tlon have baesn S&@@Tﬂ and desceribed iIn detall, ir, |

will he understosd that varicus ovher @mmﬁi—

wnees may be made in

thereaf without denarting Srom
invention as ﬂ@mw d-im the claims amﬁﬁ&@d heras

T ciadrme
1. Aubtomailie siaxiing m@@”ﬂ mm Tor internal

3¢
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combustiocn emgl nes comprising in combination
with o fuel intake systcin © SEArving 8

end o control swiich therefor, means NOTIARLY
b@ﬁ@m@ sald combrel switch @'ﬁ@s and] meRns
connected 1o the inteke system of ‘éf’i@ engine for
opening sald switch responsive vo any substeniial
deviation fyom abtnospheric w&mﬁm, in said in-
teke system, sald holding menns D&
to resist tie opendng cifeet of the ﬁmgﬂﬁm vacuim
on said switch more strongly than 6 restals the
opening effect of Intake pressuze thereos.

7. Automeatic storting mechanism for internal

- combustion endines comprising in comblnation

45 <
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. esponsive rmesns the variayions
intake systom of safd enging, %i@ ﬁ:mmmﬁ%mg

with o facl intake system ¢ starting swileh relsy,

o eontrsl switch therefor, means Cay onening said
control switeh in respomse to vaviaiions in pres-
stire, and means for (ransmitiin g w mﬂa; Dressurse

reggure in the

means ofering o Tree passage for gzs toward the
pressure responsive means but Reving 2] mmmmm

 {tvely vestricted passage for wiﬁsﬁa&mwﬂw;

55
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- trenamitting means ofiering

ab

70

therefroma,

2. Automatic stariin g mwhzw*sm fopr internal '

combustion cngines comprising in combination

with o fuel intake sysliem o §Qring awiteh ralay,

a control swiish thevefor, means Ior opening

seid ecomernt E‘Eﬁ’ﬁﬁ@h i regoonge (o varlations o
pressure, and meeng for iransmitting Yo sald
presgure respansive means the variations in pres-

sure in the intake gystem of seid englne, sald
% frez poassage for
gas toward the pressure respongive meens DUl
hoving & comperatively restricted passage for
withdrawing ges therefrom, said pressure re-
sponsive means heving a biceder Mme ROF-
mally opened do the atmosphere,

&, Lutomatie
combustion engines ¢ormprising in combinalion
with & fuel intake

By
& e@ntml switch im&refor, means f@r DTS

poritel relny

7 arranged

stortiig meehanism for Internal

AT ammmgwmmw N

3

_@mtz@l mmh in response to variat ons in DECSe

sure, and means for transmitting to said Pressure
responsive means the variations in pressvre in
the intake sysiem of seid engine, said transmit-.
Ying means offering a free passage for gas foward
the mressure regponsive means but heving & ﬁ@mw
maratively restricied passage for wihdrawing g
%?'ﬁﬁ?ﬁfﬁ‘@m, szid pressure responsive mMeans h&vﬂng

‘2 bieeder passage normally opensed o the atmas-

yhere, and means for closing said bleeder opening

whm. the pressure responsive means is @Eﬁem ed
to open the control switen.,

5. Auntomstic starting mechanism for ﬂntemm

@*’*mbmd@m engines comprising in comblnation

With 3 fuel intake s;ystem a starting switch reisy,

2 enntrol switeh therefor, means for cpening sald

control switch In response to variations In pres-
sure, said pressure respomgive means including a
gstorage chamber, and means for transeitting
yoriations in pressiure in the intake syslem of the
apgine to sald pressure responsive rnesns, sakd
urmami ting mesns allowing free pessage Gf
ases to the pressure responsive meons wien tine
J@ﬁﬂt@a awiteh is closed but providing a reswricis:
BasIase when the control switeh is ¢pen,
&3 Antomatic starting mechanism for internal
sombustion engines comprising In combinatian

. with o fucl intake system o starting owiteh relay,

o eonirol switclr therefor, meams 0P SPEINng
sxif eontrol ewiteh in respomse to variztlions im

“ @E’ﬁﬁﬁm, said pressure responsive means ingsittd-

ing ¢ storage chamber, and means for ransmit-

ding voriations in pressure in the fnmtake system

of the engine to sald pressure responsive IREans,
said CTETULT,

sage for withdrawing gases from the pressure

aitting megns having g restricted pas- -

10

35
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responsive means and allowing free possage of .

goses {0 the pressure responsive means when the

eontrel owiteh is closed, seid free passage being

closed when the control switclr is open.
7. Automatic starting mechanism for internal

| mmhm&h@n engines comprising in combination
with a fuel intake system & starting switch reloy,

g control switeh therefor, means for opening sald

| mm;mi switch in response to varistions in pres-

sure, snid pressutre responsive means incitading

- storaze chamber, and means for tronsmitting
yarigtions in pressure in the ininke aystem of the

, said

eagine to said pressure responsive means
transmitéing means having a restricted mssage
for with:drowing gases from the pressure respon-

49

&b

50

sive means snd allowing free passege of gases

to the pressure responsive means when the con-

tral switeh &5 closed, sald free passage belng closed |

when the control switch is open, said pressure

respopsive means belng provided with & bieeder

nasgace which i3 open when the contral switehr

- is cloasd and is elosed when the ccmtr@l switch is

Open,

8. An zmt@matic eontrolier for Interngl come
bustion engine starters comprisine with an in-
ternel combustion engine, aem igmation cﬁm&ﬁt
therefor compricing a switeh, a starting maotor,
means incliding o switeh having an sctuating coll

- in olrewit with e frst switch for contreliing the

operaticn of the motor, means actuaied Dy (e
exisienes of pressure either ahove or below &at-
mosghere in the intake manifold for maintalning. -
the ¢oil efrcuiiv open.

. DANIEL P. EEARNEY.
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